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?he developnent of a soil fron boOrooJ: la the result of various physical

end chcnical changes in that hedroclt naterial. There are nany factors which

affect the dovelopBent of a toil and c.otemin© the character of the nature

soil* One of the dob* tapertaat of the soil forrdng preeeaaea io tho cli-

nato. Of lesc importance are ouch factors as vegetativo corerin

ra hy, and parent nateriol.

If tho toils In a given region are investigated, then tho factor of

climto will he fairly unifem in tho develornent of all the toils. By

careful selection of sanploa, it should he possihlo to find toilt dove

sped on the tent general trpt of topography end ***h tho tane vegetation.

Thit leaves the parent notorial at tho variable factor, and invostL-ation

of the various top** °* soils foraod in such a rootricted area should show

the effects of parent Material m toll typoa.

Another soil foradnt; factor io tine. Under any tet of conditions,

tho longer the tine interval, tho nor© Intense tho offset of all factort.

In tho ease of a group of soils foreted within a United area it is reason-

able to attune that all of tho soils are of about tho eaoe age.

Koet soil scientists hollovo that tho effect of parent notorial on

a soil is vory slight when the soil is connletrty nature. The naturo of

the parent notarial, however, will affect the length of tine *aeuired to

produce a nature toil, therefore, within a United area where there art

several telle of the taw general ago hat developed on various typoe of

parent mteriola it would he eapectod that sons of tho soils will he nert

than others*



This Investigation was node tilth several objectives in nind. One of

the objective* wag to detemine tho minora! conposition of the various

parent aaterlals so that the parent astorial could he distinguished, If

possible* Secondly, an attempt was sad© to ohov changes in tho ninoral

conposition between parent oaterial and the various soil horisons of the

soil developed on that parent notorial. Lastly, S oorparison of sinilar

soil horizons of different soils vat nade to detemino the degree of sim-

ilarity of the nineral oorvnoGifclono of the different soils*

The area of Investigation uaa Saline County, Kansas. Sallno County

is located in tho north central part of Kansas. It is in tho fourth row

of counties from tho northom boundary of Kansas and in the seventh row

fron the eastern boundary*

Mr. Paul L. Brown, of tho .Agronomy Department of Kansas State College,

Manhattan, assisted in a soils napping project of Saline County «J»J the

summer of 19'kS, find at that Mm ma& of the saapleo used in this investi-

gation were oollectod* Mr. Broun uood the sane samples as the basis for a

Master of Soionoo thesis, and rroeh valuable naterial was derived fron this

sourco.

2J2 31A3WRB

By definition, a soil catena Is a group of soils vithin one sonal

region developed from sinilar parent material but differing in character-

istics of the solum owing to differences in relief or drainage. Jenny (5)

rated olinate as the outstanding factor which controls the soil forming

processes. Vegetation is probably tho nont nost important factor*

Byers, Kellogg, Anderson and ~horp (3) stated that over a long



period of tine the effects of peront neterial on soil is obliterated* Nany

ooils nay bo tatantned fron ftho ourfoco to a depth of tuo or three foot with-

out finding any inkling aa to the nature of the parent rock Apt* ijhioh the

coil notarial was derived. Heswy, wasy clays, vhother cnlcareens or net,

or© very resistant to soil forninc ^rooesees and nay retain their essential

parent asterial nature through long periods. Tverihofol (in) observed that

the r-lnerals of soils are derived ttm parent rooks and to & greater or less

•stent are deconposition products famo& fron original ninerals. Minerals

derived from parent rooiaa are invariably present to sens decree* Of thorn,

quarts is by far the nest abundant, and in nany soils it is the donlnant

constituent. Other original ninemls are sone of the feldspars and nleas*

sireon, tournaline, and other rarer ninerals. The quantity and variety of

ninerals other than quarts depend -v en the naturity of deeow edition. If

deooHoosition has advanced to maturity, the quantity aid kind of original

ninerals ere few*

Jtany of the inorganic substances of soils are of colloidal dimensions.

These give hardness to the sells uhen dry and plasticity when wot. They

absorb gases and organic end mineral substances and function In base ex-

change* Very frequently the colloidal Better is present as a coating on

larger particles. It is said that colloidal natter nakeo up as much as

30 per cent of leans, 50 per cent of clay loans, and 75 par cent of clays*

Baldwin, Kellogg and Thorp Cl) observed that slnilnr parent notorial

Bay be produced fron different geologte deposits end In different w

end unlike parent material Bay bo produced fron the seas roefcs because of

differences In weathering.
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The clinate of Saline County «&d the aurrounding area, has been

classified according to Thomthwaite (">) aa aub~hunid. Flora (&) Iteta

the nomal annual rrool itatlon for the county as 27.00 inches. Tho

noftael annual neaft tamperatur degrees Fahrenheit.

noore, **?• and Jewett (8) have shavn the nain divielone of out*

cropping rock in Saline County to bo Cretaceous and Pemian. Shay baa*

described the Wellington shale foroation, tho iTinneaoah shale formtion,

the Kioaa shale formation sad the Cfciatornary deposits. The detailed de~

scriptionc ot the three ahalea are aa follows I

hiofly 3halo, \ii%h a few hundred
in the subsnrfaoe. Outeropa

mi | g jteoBeijjii
feet of salt in tho nh
contain se-aral swwe or lose lenticular beda of gypaun saaA

inpurc lineatone. Tho jJUafi lllWffllTllft £&&• consisting of

1 foot of greenish-gray ehaly linostone that on tho onto >op

is characterised by bright • carbonate, occurs at

the top end thus walks tho ten of the Wellington fotraation

in a ootJpavatively large area, ruhere change in color

fron gray to red my be regarded as tho upper boundary, which

nay bo at different horisona in different plaoee. The upper

300 feet of the Wellington is largely ..raj'- ehale with thin

intorbedded d posits of caXoareoua aaterial • Th ffotoftfotiflp.

£*&i "'"bar oocura in the niddle part but ie not capoe

The foesil insect-boar Mm UBSSSSfflS JBEfeer occura a
ahart dietance helm; tho Fiutchinson salt. Bright red and

green ehale ie ooaapic over partf which contains

Bare or leae discontinue-.: ure liaestone and c:

mm* A bed of impure dolonitlc linootone, not definitely

taown to bo of wideeproad occjurrenee, haa been nancd the

yWlllglTMnt laB&fll&BI* *» seoaral, outcrope ef the veillng-

tea mS Hm aw aaov mA 4&*ymMmmmhi 8m tot-i v.ro-
nees of the formation ia about TOO foot

inr.^c : ra.ic..- aniiiUmtly tfiafrfci tllf rati M
containing eoxas gray shale, imure lineotone, and oaloareooo

sandstone Tho UaaiffiBa&8 J«3&&&Qfr 7 to 8 feet

the uppor part of the fornatiotu 0. . orton has found the*

eoran other distinctive beds of ssady or oaloareoua sartorial

can bo traced for long Ait . 3 one of the beda ahow •

pie narfca. itoeotte-shopod calcareous eoneretiona occur in

the niddle part. noes at outcrop ia about «

.... 300 feet



gh^la.-Sholo. fj , li$fct gray* dark era;*,

contains thin lineotono ha -lly, lont

sandatonoa occur at any pooitlan rlthin th© shale; selanito

tola connon. Abundant -lluoasn fauna in th* thin line-

•tonee, ehale, and eancl 1 thlokasw, 6c to >otj

avow*;© 100 foot

Inn th© above it wold ho espected that oatenaa eould ha ©rooted for

of the nain diriaione of out if recta in Saline County. Srowi (?)

defined and propped provisional maaee fox* three ©oil catenae In Sella*

Count;/. Theee aoil oatenaa end the ooil aeriea oceipriaing each are aa

follow*

I

Wellington shale ertbena

Eipp silt loan
Xdana ellt loan
Aaearia silt lOaB
J»adysnith silt lean

..,,,.. ,.- „,. , , • -,_

Vernon silty cloy loao
Gait eilt loan
Xdona eilt loan, roddlah euhaoil rhae*

qpatemar}- deposits catena
-Has eilt loss
Baas oil* Ioko
Leeka*! eilt looti

The aeriea nana* are all tentative and nuet ao remain until each tin* aa

the eurvoy ia eonpleted and a final inspection end correlation is node*

Bo oatana waa erected for the Kiowa ah&le sinco only one aoil ©oriea do*

relopod fron this parent natorial had "been rmpped.

The Xlpp eerie© consist© of ©liallew to median depth, friable oale&r-

©cue aoile which hare darelopod fron fine textured aaleareeus paren--

©rials weathered fro • interbedded linestenee and ahales of Weill;

They nornt-lly occur on Boderatoly eloping convex ridge areata and alopaa«

The Xdona series conaista of deep, nature, elaypan soils which have

developed fron shale* and linaatonoa of ollington age, They ham weata*



broim, frinblo tepsolls, da*te**rovin, bard, blocly clay subsoils, and

nodorate brown, Diablo parent nntorliili* fhey mvrwXly occur on

gently eloping convex portions of the upland, and have Bodor^toly

rapid external drainage, and rosy slow Internal drains*.

S*» AMftfie soils oonoint of deep, dark colored cln<y^an soils

which hare developed on asderately sloping tr

textured parent naterials weathered fron shales ant ltneetonnt of

Wellington age. fleajr hare darb, ft. soils, dark, bar

blooly subsoils, aoA deep, rvjdor&tely friable parent materials.

The Ladysnlth ssrlos consists of dark, doop, naturo elay^an

soils *Meh hare dorslopad on nearly level to very gently sloping

.and flats fror fine textured parent saterlals weathered fron

shale and limestone of Wellington ago, Ladyarith soils hare dusky

brown to browalsh*laex topsoils, hard, nloefcy* dnsfey-brown subsoil

end deep friable, fine textured parent materials. "They occur only on

very flat or slightly depressed relief and hare slow internal and see*

temal drainage*

She Vernon series consists of reddish-brown llthsolo or ch-ll**

soils willoh havo developed fron fins textured calcareous reddish-broyn

and olive- Kinnatcah shale of Paria age*

?he Gait s rise consists at aodlun depth, fine textured, reddish*

brown soils which hare developed on ridge crests end slopes ttm calcar-

eous* fine textured, dark reddlsh»b?ot*n shale of Hinneseah »&** fhejr

have brovn surface soils, redtlioh-brovn friable subsoils and dark reddish**

brown •eloareout parent mteriala*

She reddish subsoil phase of the Xdana series has developed on red

shales of Klnneeeah age* these soils are associated with soils of tho
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Vomon and Calt series and arc considered to bo the nature onsbor of

the catena including *»•*• t^H**® ooila, fhey eecur on *»*• gentl*

slopes than do the other two soils*

Hit Longford series consists of deep, nature claypan soils ohlch

hnro developed frcn fine tsnturofl parent natorials wep.therod feen the

Kiowa, shale of Cretaceous a&e* 2hoy hare dark colored friable surface

soils, dark to noderalely dar liard, blooky subsoils and deep,

fine-textured parent Baterial . MM soils do not hare a true sons

aeeunulation, though line concretions are usually present at about

S*0 inches.

The linn neries conai: MWM to reddish-brown, >mp« friable,

noncalcareous, silty soils, which have developed from deep, friablo,

loess-like parent naterials of c^temary age on undulating portions

Of tho upland.

Soils of the Bess series constat of grayish-brown, deep, claypan

soils which have dnreloped on lov, undulating Mils in end bordering

on old terraces and dr&inageways frcn fine textured brown to greyish-

brr.v-n, loess-like mterlale of naternary ago.

The Leekaru series eonslc' sfMH brown clrsypan soils which have

developed on old hi^h terrenes fren Moderate ollve-broun elastic nl

vial days of quaternary age, ?hoy hsve dark, friable, silty surface

soils, week brown, hard, blooky » eley subsoils and nederate olivo-brovn,

slksline, but non-ealcareoua prjpcnt naterials.

The soil tsnples provided by Mr, Brew of the Agroncny DepartBcnt



Of flint State College were collected %gr Mm during the

SWP»W»^^^r IWUPttM*™™ tSW^a V*»^*^»W 4t>ep*^ee^^Pfle^ff»»ta^ MPW "S^^ff <n %Mfc««^T *"* ^m ™
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of 19***

5^1

Ifcl

35-3

36M.

Kipp »il* Iter*. 150 foot cast of the northwest
ocmer of See. 10, C* 1' ., . | .

Idaaa silt loau 13% foot oaot of tht northwott
Of Sf

.
. & .

Idtaaa silt loian. 300 Jfest west of the eouths.-eet

ooraer at . ^

Assafia oilt III . 5)0 foot south of the no-
ooraer of . , R. 1 W,

tatyvnlth oilt Ioob
Mitt corner of S«

Voraon silty
northwest oornor

Oalt silt lose*
cornor of

oot south of the north-
o. 36, r. i- ., .

"
.

1 Iter faet south of tho
of r. . . .: .

'

.

f tho southeast

Idena silt loao, reddish subsoil
Sec, flU .

"

: .

lino silt lorn*

fc west of the northeast

c. 11, ?. 16 S., R, 3 w*

•3 silt loan. jfiQ foot east of the southwest
ooroer of See. . . 1 W,

Leefcsrd stlt lo feet test of the north*
vest ooraer of .16 S,, R» 3 Vf»

Additional staples vers xt later to provide information

shout the unweathored shales utiioh were the wrwosed parent notorialt

of tone of the soils* The shale eosp.es were collected fron the

general are* at the corresponding soil eaenlee, Tho shale esMg&tt

oollected and tht lotation of eoflh is at follows

1

1 Kiowa thole, near tot? of tho fbxn&ticn, 88? KB£
See. 15, f* 13 3., R. 5 1 .
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Wellington shol ortion. HV& **£ s«<*» 21»

*
3 Jlinaoooah chalo, a&g&od In & reed ant.

See. 36, • ...
If

1 nneseah ahal-r • Unsetone parting, a.-japlod

in a atroancut baafc. SW& SW$ Sec. 29, S. 16 8.,

» 111

5 -inesesh shale, acne location as neafeer -',•, hot

fron above the linoet *ting*

6 Wellington shale. Wt » 3
,:

, la 1 , te S I

7 Wellington shale, 9c. 1 f . ., R# 1 »

6 Hinnesooh shale, Ted, ooleareoea shale, di.^tly lower
than say?-' . 4 in a road oat, S8& 10% See. 36,

., ft* 3

-

9 Klanesoah shale, o«nd with thin clay partings. SH£ 8&|
See. Zl, ?• . . .

* M ffitmescah shale, to drab, eenpled in a rood cut.

sw$ mi see, 27, ':. :. 1, .

11 lrinneacah shale, afcout tMrty feet lever than aat^le 1 .

Sailed in e road cut. Sec. 27, t, l£ S„ ,

Hiimeeeah shale, aanolotl in a readout. 8t$ SW* See.

.
:.' Ia« ft*

13 lflaaeeeah ehale, ctn ad in a readout. S3* W$ Sec.

Hioneeeah ahale, bout ftventy feet below eaa$)le 13*
d to a atresia eat bank* JW£ Sw£ Sec. 36,

it ., .

In collecting the mil eaogplea, Mr* Srean due P*ta» MftfliflMp oa»

sing the entire toll profile, and than each genomic horizon uas aaraplod.

Bach soil profile easplod wi loo: -tod in an area of a-'tive epejMlcud. -ae

- to the poor e^posores of Veiling* en shale la feline County, the eaaplec of

"lington shale were obtained by discing a pit through the soil profile

into vaxueetherod shale. In noet a-eco it •••as iapoeaible to dote :.ho
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telative stratigraphie position vitMn the -unit boi^s sampled.

After colloction oach was air drlotl, crushed to pass a 2 mm

sieve and stored. Che field ccuaple ues carefully quarterod until appre»»

inately 75 gram remained. ' hie tutorial was placed In a 16 ounce bottle

preparatory to dispersing. Twenty cc of sodium nllior to was added to serve

as a deflooculont. The bottlo vao then filled completely with distilled

water and shaken mechanically for 1$ hours. After shaking, each sample

tws allotted to stand for 13 RiiwAos to allow the material of over five

niorona in diameter to settle out of suspension (Tirenhofel, p. 1'

The top 15 en of the fluid was then decanted and evaporated to recover

the slay fraction. Ho attempt rate node to determine the quantity of clay

in each simple. The ei«y fraction, after drying thorov as ground

to pass a 0.125 no sieve, and then a differential thermal analysis of

each clay was made. The particular differential thermal apparatus used

has been detoribod in detail In other papers and is very similar to those

used in other labor.?tories. Briefly, the method oonciats of hosting a

onall sample of t)io substance to be analysed te approximately 1,000°C.

at a rapid and constant rate of 33°& par minute, and recording by suitable

means the endothsrmie and asothorrlo effects. A differential themoco !
- io

Is used to detect ttoao effects. Ono of the Junctions is placed In the

ample being studied, and tho othor is set in a tliomally inert substance

that ie undergoing the sane heat treatment as the sample, Tho temperatures

at which theeo thomal effects tafce place and the intensities of tho effects

are eharaoteristio for most ninorals tested.

That portion of oach sample remaining after the removal of tho clay was

then wet sieved on a 0.062 mm aievo xrith all of the natorial passing the



u
aievo being discarded. That portion of the sanplo retained an tho sieve

woo then treated to clarity tho MBA grains. Tho clarification tro

ttint coneloted of boiling for ten ninatee in hydrochloric acid, followed

by ten ninutoa of boiling in 30 nomal sodium hydroalde with tho sitiple

being washed tint11 a neutral reaction vac obtained after eaeh period of

boiling. The sample vae air drlod and sieved with the fraction paeoing

the 0.1?5 no sieve and retained en tho 0.0?' m siovo being saved* This

oaterial was then separated into two p rts on the basis of the specific

gravity of tho ninorsla. Shlo sepavntion vae made by the use ef hrooo»

foro (specific grajrity abont .7). The specific grasvity of tho orcoo*

fom vae so controlled that a clear oelclte cleavage fragaent would float

at all time,

Pomrnont ntcrosoopo elides wore node of eeeh fraction by using

Canada balesn (index of rofrocti n about 1*5*0 • Mnoral counts wore

Hade of both the "hoavy" and tho "light" fractions of all eotiploa. A

neehnnical stage was used to novo tho slide so that all of tho grains

on the slide could bo counted without duplication* A h m objective

wee used for the actual counting. After eaeh slide was counted, a

16 an objoctive was used to check ouch slide to • .ike oortain that no

species of nlnoral %<ao missed during the counting. The results of the

nlneral counts were oomuted as percentages of eaeh sdnoral pronont in

the saaple and plotted as histogram .

Kracbein and Pettijohn {">) diseuse the procedure need in separating

tdnoral grains on a basis of specific t~rsvity by tho use of broroforn.

The speeifie gravity of the broroforn nay be controlled by tho addition

of alcohol to give a range of specific gravities fron that of alcohol to
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that of bronoforn. The specific fjrsvity of any particular rd^turo It

best chocked by the use of ninorsals of known specific gravitr* Methods

of recovering used bronoforn arc also discussed*

."liner (?) end Kroxfocln and Pottljo!\n (6) outline various nethode

for rerwvlxv: co: tings on dotrital ninoral grains and also discuss the*

possible effects of such trontnonto on tho ninerals subjected to the

treatment* Digestion in strong alkrlioa ouch as oalciun or sodiun hy-

droxide Is reconnended for the renoval of opaline cedents. Treatncnt

with hydrochloric add is suitable for the ronoval of Iron and nanga*

nose soldo stains* It nuot be hept in nind during all ouch vox!: that

aany changes any be effected upon tho luneral grains by the treatment*

All carbonate rlneralB vill bo ronovod by the acid tro: trent. Sens of

the forro-eagnosiun ninomlo nay have their optical properties affected,

ospoclall; tho refractive indo:: and tl» 2 7 of aone ninerals. Co olin»

inato possible errors due to clarifio-tion troatnent, the naterial should

be tapsnlMK1 before treating &o voll as after each stage of tl» process,

and thus changes vill be noted*

Kvunbein and Fottijohn (6) discuss the accuracy of ninor.-JL counts

of detrltal grains and cnnc-.de that a rdnirnn of three hundred grains

should be counted for each sasjnlo to produce results vhich vill bo nccu-

rato t/ithin about five yer cont. If fever grains arc counted, it is

possible that soro ninoral present in snail anoonts nay bo rlssed -

tirely. The entire heavy rlneral reeiduc ehould be nounted for study,

and care rtost be exercised to naJ:o certain that the counting is ropro-

sentative* To aid in natdtv; tho counting truly representative of the

sserpls a nechanlcal stage should bo used* It has been found that the
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of ninerals present In a given notorial uill vary fron 000

also fraction to mother siao fraction raw' for this reason, the eenple

should bo carefully siaed, and the sane 3l»o Material should be used

for all canploo,

SXPERIIOITCAL EBSUIffS

The mineral oorrpositiono of or.nplo ** and ample 5» tuo etsnpleo of the

ITInneaeah shale collected at the asno location bat separated vertically 07

about 15 feet, ere essentially 1 1* Those two samples are vary high

in mscovite in the size rango of 0.125 to 0. inneecah ohalo sen*

plea 3, 4g 5» 0, 9, 10, 11, 12, 13 sod 1*> are located on an oaetheeet line

in the southern part of Saline County. These aortplea shew aoro variation

in ninor 1 oonposltions as thoy tare traced to the eastward. Ksoopt for

aanples h and 5, the Hinneeeah ehnlo containo leoa than 30 por cant rnis»

covite in the 0.123 to 0.07- m else.

The Wellington shale eannleo aro very ainilar in ninoral corrpoaition.

All ef the sarploo teve a very high content of Hoacovito, renging f*oo 55

per cent to 90 por cent in the oiso rang© 0.125 to 0.07** rtn.

o Kiowa, ehale also hae a very :.lgh percentage of rnaoovite, but hat

a considerably higher percentage of hornblende than the ' ollington ehale

in the 0.125 to 0.07^ vsn oiae fraction.

Samples 35-3-a s»d 35-3-0 ere toil oenplee fron Sec. 15, T. 13 1

. ., and car' lo 1 is a sanplo of the Kiova shale fro?- the sane loc -

tion. Sacple 35-3-0 i« very einil«r in nineral eormoaition to dmio !•

In sample 35-3-8 the amount of nuncovite hae been sharply reduced vith a
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Pig. 1« I lneral ooaponitlon of tho 1 olllngton
shale, aw$>l. .

Plg« 2« Minolta ecopoaitloa of tho Wellington
hale, or-

Fig. 3« Mineral condition of tho Wellington
halo, aanole ?.
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PLATE I

15

Hornblende
'ipic'ote

Garnet
Zircon
1 'scovite 90;-

Biotite
Titanite
?<roaz

?ourr,aline

Entile
Sillin-nite
Opaque

2

8 u
Maaaetite

Fig. 1.

p
Bomb] i o [ft

1-nidote -f—
Garnelf

Zircon
oovite m I

Biotite
Titanit*
Topaz
TournaUne
Untile
S ill in: nit e

Ooacrue
s

i
netite

Fig. 2.

Hornblende 5

K-ldote 2

Garnet
Zircon
v

tincovito

6

57

Biotite

t-

Titanite
T0V;:Z 2

C cumaline ?

P.utile

Sillin-nite
Opaque
Magnetite

Fig. 3.
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:i
: > 1, Miwr*l corrpocltian of tho B horlBOm of th»

ittpp oilt lo

ilg» 2» Minora! corr<r:iilon of tho horlaon of tho
;ip oilt lam, jHrailo 5^1-c*

I|f« 3. iiloarsd iticn of tho » horlBon of the

JdLpp silt lo o jjVi- .
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Fig, 2« Mineral corrpoaition of the C horlson ot the
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: 1. Mineral cotroocitlon of the ttitmeeooh shale,

f&g* 2« Mineral corjpordtlcn of the iTlnnesoeh shale,

Hq, 3* ; iner.il corrw.itton of the KiimesOah shnlo,
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Hc« 1« Minora! corrcsition of tha B horizon of the
Bliao 9tlt - - .

. . Mlnoral conporltion of the C horlson of the
lit loan, saa^lo *j64-1-c.
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Fig. X* Mineral ccsxwoitlon of tho B horizon of tho
kookard stlt loan, sni^xLo 36J*-1~

i

J ;. . linorel eonpooltlon of tho C horlaon of tho
Locfcard ollt lonn, sannlo 36V1-C,
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PLATE XVII
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n
corresponding increase in the ix^rcentsges of the ferre-tujgneeiun ninorale.

Tho nineral corrooltioas of &0-1-C end sample VO-l-P are

very aneh alike, Alao, those t<*> soil sanplos ore rwj sinilor to the

ninaeaoah shale samples fron tho crmo loo. tion. The two aoil er-nplos

each hare ever 80 pop oent nuocovito In the 0*123 t . en else.

In the B gone of the coil tho nuncovito eontont hoe heen reduced to 11

per oent.

Samples 6WV3 and 'X&-1 &ro eoila supposedly developer, from the

ITinnoseah shale, -he B faoriaons one the C horiaons of theee two soils

ere sinil.r in mineral eompoeitic , I nineral conponition of the D

none of saaple Ws~\ is very nuoh lilio the ninoral i
' tion of tho

eoBplos 3 and 8. The percentage of nuscovito in the 0.125 mm to 0.07'

bid range in the B horison of otth of those soils is nuoh lever than in

tho C horizon.

Sample 6 bee a yfty high rwooovit© eoneentration in tho sise fraction

of 0.125 to 0.07** «»• lu tho C horlnon of the soils developed in tho vicin-

ity of this snnplo there has heen oonslderahle reduction in tho onount of

nueepvito. Camples 8?--3-8 and ?'- - , soils dovolepod on the Wellington

shale* are vovy similar in ninoral composition. All of the otlior oe

developed fror the Wellington shale show the Bono goners! ninoral compo-

sitions «u! relation to parent notorial* ea do 8k»2 and 7l~ .

?he ninoral conporitiona of tho two soils derolepod fron locso-liko

naterial are similar, and hoth soils show little chance in conponitlon

"between the B horizon and tho horinon.

Ganple 3(>h-\t a aoil developed fron alluvial clay, has a rathor high

content of nuscovito in tho 0.ir!5 to 0.07'* nn sise fraction in both the 8

and the G horlsons. There is little change ninerolagically fron t!*> 1) to

the C hsrisens*



.u. :.-:••:: B OflWBi mil

FI*. 1, Elfforontiol fchorosl rmalyoia of
th^ reaction of o-rrilo 5 -".-

.

fig. 2. Differential thorml anolynio of tbo

7 fraction of eacplo 5**-l-C.

Fig. 3» Differential thorrwl analyoia of the

CUjr fraction of aarmlo 5V1-3),



50

::::::::::::::: :::::::::i

j _L.

i +
-t

+
n : I ± i i r ~ ~ i i

c • _--.. --..-......-.._.. L.

:::::::::: ::::::::x:::: s~\ s\
J h

_.. _. _. . L _._! -/ v\
:zzi\ :::::::::t":::i!:i

/
/"*"~

!
ft: i /

±::::::: ::::::i

— —— -

"\
::±::;:jimlU|l|J

l!;j: .-t\\ ... - J--

1

1

— ,— i _ J X

1

J;; ;;;;i;;:;;;

:::::||::::S|

'"f

| |

aaaaa aaaaa aaaaa aaaaaaaaaa

a

• «••
BBPaa -»> «aai

BBh>'
JBBB'J iiiiii.•••••it «aa aaaaaaaaaa

a

•aaa •••••
aaaaa aaaaaaa.»••••• •••••> •••aaaaaa•••• aaaaaaaa taaaaaaaaaaaa•••••• ••aaaaaaaa••• •••••> aaaaaaaa•••hi ••••
aaaaa aaaaaaaai

at
<

\^y

lllllill
aaaaa aaaaaaaai iimimm

•••••! iMIMIMMt•!•as
aaaaaa ibi•as laaaaaaaaaaa

•Ml IIHHHIIII•• •aaaaa••••••aaaaaa aaaaa

m
z
m

-H - 1 ~
IV
<nm , _
Z
o + - -+- - - +p --

2 --

o :::::::::: ::::::::;:::::

u 3 ::::::::::::::
> ---
oi — :::::: ::::::::::::::

i ! i ...... x \ £.*- , ^Vr-

.-jZ
- . i—i - . -li—— .

.

, ^ 1 | + "X " " ""

;;;;,:,:,;: L "T , ::::|e;;;,;



BKPLASA -" tipt

«g. 1. Difforontlol thortnal onr..ly»i» of the clay-

fraction of Boople #>->«•

lie. • JHlfforantirl thorael analyeie of the ©lay

fraction of esnple 6*>-l-C.

/ifi. 3. Differential thornal analyais of the cHap
fraction of onmlo 6V:>JJ«

Jig. 'u .nifforontial thomal analysis of the cloy
fraction of caeplo 6V-C.





>y h,ae? xjc

Ite. U Differential thorral analy8lo of tho clay

fraction of ae: -1,

Fig. 2» I>lfforontiol themel analysis of th© clay

frnct •'.

Fig, 3* Differential themal analyst© of tho cloy
fraction of earnle ?'*»2«JU

IV;. . ^fforontial thMmol analysis of tho clay
fraction of taaj>le f - - .
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smju J'LAH? XXI

Vie. 1* Differential, thoaroal onalyela of tho clay
fraction of aonple .

*l£. 2. aifforontlrl thorml analytic of tho clay

fraction of osif>le .

Tig* 3» Differonticl thorcujl snalyr-io of tho day
fraction of oac$>l© 7«

«-





Jig* 1. Difforontirl tJiorml analysis of tho day
fraction of oar 1-1-B.

Tic:, . differential tliomal analysis of the clay
froctlon of ot^rple *&>l-C.

Jig. 3. Differential tharaal analyrio of tho clay
fraction of onrplo #*>1-D»





VXPLMZim W T3M2R 303X1

Jig. 1« ftlfforontial thomal snalyoia of tho clay
fraction o£ oamlo /jOVWB*

fig. 2. Differential tliomal analysis of tho clay
fraction of ftoeipl* Wk-I-C*

f%G* 3. Differential thomal analysis of tho day
fraction of oncple 1)0/>.1«D.





BJO>lARAri<ST OF ELA2E XXXV

Fig. 1. WLffcrontlal thnroal <maljr*io of the olsjr

fraction of sunplo 6*sft->*»

Fig, 2. Different." tusI flnolyela of the eUjr

fraction of aotf&o 62J8-0-C.

fig, 3. 3)if: tJwrral (analytic of the oloy

,otlon of saE|)lo 3.

Jic. . :>ifforential thesnal an&lyols of the clay

fraction of oaflo k*
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Fig. 1* Differential thosaal anelyois of the clay

fraction of sonple 36VI- .

'
. . a thosttel analysis of the clay

fraction 36VI-C.

Jld# 3* Differential thasnaal analyais of the c"

Ite, standard •arT'lcu

. . --rhornal analysis of the clay,

IllltG, 1 OttfJpI .
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In eray eases it wuld bo possible to diotlnfitdsh tho Uinneeoeji

shale from the !?ellln£ton eh Kiowa shale on the bar She

paroenta © of nuscovito present Sn the 0,125 to 0.0?** nn Amotion. In

aoat ef the Hinnesc&h shale ie percentage of mseovite In the

else rsm&i fro© 0*125 to 0.074 rn le between 20 and 00 per cont, uhlio

In the uelltnston shale and the Itiova shale tho percentage of noseovito

of the sane slse Is ever 50

She variation noted in tho !Haneecah shale eanplee le probably a

reflection of the position of tho oanple within the stmtigraphio taiit.

According to Try** and Jet>ott (C» p. \t%) tho general dip of

loosoio si ta Kansas is ttm 15 to 35 foot to tho mile vest or

northwest. Therefore, euoooeeiveay younger fematione of rocfes would

be oneeuntorod to tho eastward at tho surface of the Berth. Sarrple*

3 and 8, leer ted in tho south central port of Saline County ore prob-

ably elesG te the top of tho rrinnocceh shalo and sonples k and ,

leer ted in the souths; -t port of Saline County are tmrthnbte^lj near

the base ef the formation, with m 9 through 1/* in internodiate

positions idthin the formation.

Iron Me investigation of tho ooils of Saline County, 3roun I

concluded that the Gait oilt lean, senile JjOJWL, should not bo in-

cluded as a nenbor of the Hinnoeeeh alxclo catena. Comparison of t:

mineral eonpoeitione ef sooploe 3 «nd G, Pinneseah shale eas^lon, ,Tnd

eanplee 6*»VJ and ^0^-1 show that tho soils in both eases are re

much alike end that both soiln rofloet the mineral composition of the



A •tody of the C and I> horisons of all of the soils developed fron

tho Hlnnesoah sliale shows tliat ti» ooilo aro residual. I)lfforenoos in

tho C horisons of tho various soils or© due to variations vdthln tho

glnneioith shmlo itoolf.

nlnoral eonposltlon of sample 3>»3-C, tho C horlson of a soil

developod on the Kiowa shalo, is motif the sans as the nlnoral cor

sitlon of tho tsweathsrad Kims shale at tho sorae location. This si

larity eon be Interpreted to nean that the soil is residual* ~7,e rtWf

reduction in the percentage of nuocovtlta in -.irobably the result of tho

nore cenplot© deoocposition of tho B horlson. The incroase in U)

eontagss of other nlnerals doee not Indicate an actual increase in

rtuantlt, , hut aerely a chance in relative ahandaneo of the cornxinont

nlnerals. As deaosipositlon j .rogrosoes* the variety and the quantities

of nlnerals other than cjoarts (or xlony) and day should doerer .

The nlnoral eoEposltlono of tho sarnies of nellington shale indicate

that the Wellington shale is fairly taifom In oonpoultlon over a v-:

area* The percentage of mscovlte in tho O.lHj to 0.07/1. ro siao range

in the Wellington shale is so high the* nony of the othor nlaoralo uhich

could he Recent nay he neeteed. The nlnoral e^npositiono of tho various

soils developed fron the Wellington ohalo art very nuch alike and are

also sinilar to the eonpooltlon of tho Wellington shale. These soils

are evidently residual soils*

There is considerable dlfforonco In the ninorology of the soils

developed on loess-like materials and the soil dovoloyed on the alluvial

clay material. T^ principal dlfforonco in those two soils Is the very
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high mseovito content of the sdlrolaX soil In tho 0.1'5 to 0.0?'> net

size rango. There io alto a Barked difference In the percentage of

hornblende In that range, with tho alluvial soil having at least t-.u

tinea ac nich horriblondo as t1-.o loo-: -11'^ colls. Che 7\ horizon of

the soils derelo-ed on the Wellington shale ore rather high In horn-

blende TTercontA, :oe t ana hornblende of tho alluvial ooil

woe derived from tho leathered Wellington shale.

In all of the Soils studied soiblo to traoe the minerals

of the parent naterial th '-hn soil horizons. Sens of the

ninorals vers ezanlned for special structures or features t/hieh could

bo utilised to ore definitely Identify the oinoral grains and as rv

clble clues to art An of t] lords, "nch features as crystal oofc-

llno, 1 ns, degree of rounding, etc., vcro used. Few ositive

results were obtained, hovevor, Hoarly all of the grains of tournalino

observed displayed good crystal outline and showed no evidence of zonal

growth. A fev grains were noted < -hich liad tstaeual ploochroion, but

their distribution was apparently haphazard. The hornblende graine

were invariably sonovhat rounded.

The glroon of the leaee-liko colla uere fairly i.-ell rounded, but

in all of tho other samples, u<hon proeant, './as in well developed cr;

tale* Sens differences in tho color of the zircons of the fflasescah

shale and the Uollintfton shdo two noted. Che siroon of the 81msec

shale oonnonly has a pinkish color, but this is often lost In tho zircon

of tho B horizon of the sell dovclorttd Iron the Hlaneseah shalo.

color difference nay be ohtwractoristic and would Indicate so~e change in

tho oourco of sediments for the 81aneseah shale fron that of tho " olli; -

ton shale.
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The differential thomai rnaJyoie data indicate that the inoral

proocnt in noot of the sollr, one". I exanlned is an llllto. XXllto is

^asslun-fcearini; clay mineral* fsissod uith the clay fraction in scat

of the sanpleo are varying {juantitioo of ether nincrals, By comparing

the curve of the unknown notorial • ith ourvon produced by Itnown stylos

it is osnible in rauy cases to identify the cwenents of the un'nr (

The snail "pedes" found in cone of the tents near the upper I

peraturo range prohr-bly indicate the presence of oaiclte in the sanp&o*

Comparison of the clay minor ta veriouo horlsons within oach

soil aeries shout that the ty*** of clay is reMerksbly persistant through-

out the soil profile. There are cone differences In the Graphs, but these

chaoses eonalot principally of v.-.rir.tionc of the temperature at vhieh the

peaks are produced and do not India to any inrwrtant change in tho cloy

ninerol. The day of the B horlsono of noot of the soils produced peeks

at lever tsBperaturoe than tho corrocrx*?>ding peaks in tho clay of tho C

horison of the sane soil*

The type of clay nineral in tho soils produced fron alluvial nsterial

is trery similar to the type of clay nlncral in the sholos of the area.

This fact tends to confim the eaeunption that tho Wellington shale is the

source of the alluvial aatori »

The type of clay produced is probrJbly tho result of tho type ond e»-

tent of decomposition effective on the various parent tutorials sad docs

not India to any differences in the poiws Btffcertals.

Cor$*urison of the B horisona of all of the soils shov that tho soils

tend to devolop sinilnr ninoral oorpoQitlons. In nerrly all oases the

percentage of nosoovito in tho sine range 0*125 to ft«0*l m in tho B



horison Is txtoh lees thso that of the C horison of the ease acdU ?hlt

uould indicate that the noeoovito uoathex* quito rabidly, probably pro-

tefttag a clay nineral.

There la considerable variation in tho eotnooitlons of the horizon*

of the variotxe aolle* Those differences roflect tho differences found in

the parent mtorlols of tho toll . Apparently the effect of the parent

as&erlal on the nature soil io von t«
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